A total number of Two hundred and forty , day old unsexed Pekin and Domyati ducklings (120/each breeds) at one-day old were used in the present study. The experimental period extended for 12 weeks of age. Experimental ducks were randomly divided into four equal treatments (30 Pekin or Domyati ducks each) in three equal replicates (10 ducks each). Ducks were fed diets containing Potassium iodide at levels of 0, 1, 1.5 and 2 mg iodine/kg ration for T1, T2, T3 and T4, respectively. The results showed that growing ducklings fed ration supplemented with Potassium iodide (2, 1.5 and1%) were significantly increased live body weight, body weight gain, feed intake, feed conversion ratio, shank and keel length and body circumference. Relative weight of carcass, and lymphoid organs were significantly increased with iodine. Moreover, blood hemoglobin, red and white blood cells counts and lymphocytes cells% were significantly increased by iodine supplementation to diets . On the other hand, heterophils (%) and H/L ratio were significantly lower by different levels of Potassium iodide supplementation. As well as, plasma total protein, albumin, globulin, A/G ratio, calcium, phosphorus and T 3 were significantly higher in treated than the control groups. Conversely, duckling fed ration supplemented with Potassium iodide recorded a significant decrease in plasma total lipids, cholesterol, triglyceride, AST and ALT concentrations .Conclusively, potassium iodide at 2mg/kg diet level resulted in better performance without any adverse effect on physiological responses and carcass quality traits .
INTRODUCTION
Demands for animal proteins have been increased as a result of increasing human population . This needs an increase in animal production especially poultry meat production (Adeola, 2006) . Duck carcasses contain about 30% fat while broiler carcasses had 15% fat at market age, therefore; the increase in consumers preference for leaner meat had stimulated interest in reducing abdominal fat deposition in ducks, (Plavnik et al., 1982) . Ducks industry in Egypt is under continuous pressure to provide high quality and more economical product to the consumer.
Trace minerals such as iodine, manganese, copper, selenium and zinc were essentially required for ducks in a small amount for normal production as well as physiological functions. Iodine importance was considered as limited element for thyroidal hormones, Triiodothyronine (T 3 ) and Thyroxin (T 4 ). Since, Magilvery (1979) found that thyroid hormones regulated growth development and metabolic activity. Thyroid gland consume from 70 to 100 µg of iodine daily for hormone synthesis. Deficiency of iodine in dietary intake could be covered by re-utilizing iodine released upon degradation of hormones (Sturkie, 1986) .) Thyroid hormones action may be divided into metabolic effect such as water regulation, transport of ions, metabolism regulation, and promote growth development action (McNabb and King, 1993) .
Potassium iodide (KI) has been used to block uptake of iodine in thyroid gland which played an important role in biological, acting on genes transcription to regulate basal metabolic rate (Patrick, 2008) . Moreover, Eurl (2012) reported that potassium iodide from white to yellow crystalline powders contains 67 percentage of iodine and 21 percentage of potassium. Christensen and Ort (1991) reported that iodine toxicity might occur in large white turkey hens when diets contain iodine at a level of 350 ppm. Abaza et al. (2003) showed that reproductive performance and immune response were higher than the controls in hyper thyroid males of Alexandria cockerels; it was companied with better immuneresponse to sheep red blood cell and immuno-globulines (IgM and IgG). El-Wardany et al. (2011) observed that administration of 1mg calcium iodide (CaI) per kg diet compared with the control diet could improve productive characteristics of broiler chicks, where average body weight, feed intake, feed conversion ratio, and also thyroidal hormones (T 3 and T 4 ) and their ratio T 3 /T 4 were significantly improved in hyperthyroidism groups . Their experiment supported using CaI as a safe additive without hazards effects on organs histology. Abdel-Malak et al. (2012) showed that addition of iodine as KI at different concentrations (0.6, 1.2 and 2.4) mg/kg diet of Golden Montazah laying hens over the requirements had no adverse effect on growth and egg production whereas the best feed conversion ratio was recorded for those fed diet containing 1.2 followed by 2.4mg KI/kg diet. They added that concentration of T 3 and T 4 were significantly increased by increasing iodine levels. Moreover, laying hens fed diet supplemented with 0.6, 1.2, 2.4 and 4.8 mg iodine/kg diet recorded the best economical efficiency compared to the control. Nima et al. (2012) found that daily body weight gain and feed conversion ratio was increased as dietary supplementation of iodine increased from 0.46 to 0.86 mg/kg diet during the growth period. El-Kaiaty et al. (2004) reported that the Muscovy ducklings fed with (38, 77, and 115 mg iodine/kg diet) of Potassium iodide solution higher plasma T 3 compared with the control once. While, plasma total protein and albumin were affected with doses but the differences were not significant.
The goal of the present study was to evaluate the effect of different dietary supplementation levels of iodine on growth performance and some physiological parameters in both Pekin and Domyati ducks. day old were used in the present study. The experimental period extended for 12 weeks of age. Experimental ducks were randomly divided into four equal treatments (30 either Pekin or Domyati ducks / each) and each treatment was randomly divided into three equal replicates (10 ducks / each), Ducks were fed diets containing 0, 1, 1.5 and 2 mg iodine/kg ration for T1, T2, T3 and T4, respectively. Ducks were maintained in deep litter floor pens. Birds were examined against diseases, healthy and vaccines. Fresh water and feed were available ad libitum. All ducklings were fed on a starter ration contain 21.30% crude protein and 2919 kcal/kg metabolized energy during the first four weeks of age followed by a grower diet contain 17.25% crude protein and 2936 kcal/kg, contained adequate levels of nutrients recommended by NRC, (1994) . Compositions of starter and grower ration are shown in Table 1 . 
Measurements: Growth performance:
Live body weight , weight gain, feed consumption, feed conversion ratio (g feed / g weight gain) and mortality rate of the ducks were calculated every four weeks during the experimental period. Also, shank length, keel length and breast circumference were measured. At 12 weeks of age, three birds from each experimental treatment were weighed and slaughtered by slitting the jugular vein, then scalded and de-feathered. Carcasses were manually eviscerated and weighed. Liver, heart, gizzard, digestive tract and abdominal fat were removed and their relative percentages of live body weight were estimated.
Biochemical parameters:
Blood samples were collected at afternoon from the nine birds into heparinized test tubes from each experimental treatment at 12 weeks of age. Fresh blood used to count both white and red blood cells and hemoglobin concentration (Hb). Red blood cells were counted in fresh blood samples using hemocytometer and light microscope. Two hundred white blood cells were counted and differentiated into Lymphocytes (L) and Heterophils (H), then H/L ratio was calculated.
Each blood sample was centrifuged immediately at the speed of 3000 r.p.m. for 15 minutes; then plasma samples were kept in plastic tubes and stored at -20 °C until biochemical analysis. Plasma calcium, inorganic phosphorus, total protein, albumin, globulin, albumin/ globulin ratio, total lipids , total cholesterol, Triglycerides and transaminase enzymes activities (ALT and AST) were determined by using available commercial kits purchased from Diamond Diagnostics Company. While, plasma concentrations of triiodothyronine (T3) hormone were determined by radioimmunoassay (RIA) as described by Darras et al. (1992) .
Histological studies:
Tissue samples from liver and thyroid gland were taken and fixation was accomplished by immersion in freshly prepared solution of Boun's fixative, then processed by standard technique and sections ware stained with haematoxylin and Eosin (Bancroft and Cook, 1994) .
Statistical analysis:
Data were analyzed by the least squares analysis of variance using the General Linear Models procedure of the statistical analysis model (SAS, 2001) 
RESULTS AND DISCUSSION

Productive performance of Pekin and Domyati ducks: Live Body weight (LBW) and body weight gain (BWG):
Data of Table 2 showed that live body weight (LBW) was significantly changed with duckling breed at all ages. It was significantly affected due to KI supplementation during these ages except at 0 and 4 weeks of age. Live body weight of Pekin ducklings was significantly higher by 20.27, 35.27, 6.79 and 16.97% than Domyati ducklings at 0, 4, 8 and 12 weeks of age, respectively. Awad et al. (2013) reported that live body weight was significantly affected due to duckling breed of Pekin and Domyati at 0, 4, 8 and 12 at age of weeks, respectively. The heaviest body weight values were recorded for ducks of T4 group followed by those of T3 and T2 groups compared with control, respectively during experimental period. Potassium iodide supplementation (2, 1.5 and1%) was significantly higher by 5.65, 4.79 and 3.34% than control once at 12 weeks of age, respectively.
Additionally, Interaction between duckling breed and Potassium iodide supplementation was significantly effect on live body weight at different ages, live body weight of Pekin ducklings was significantly higher than Domyati ducklings with any KI supplementation.
Similar trend was obtained for body weight gain values (Table 2) . Body weight gain of Pekin ducklings was significantly higher by 36.81, 44.89 and 16.90% than Domyati ducklings during 0-4, 8-12 and 0-12 weeks of age, respectively. All duckling fed ration supplemented with KI was significantly higher in body weight gain than control ones during 0-4, 8-12 and 0-12 weeks of age. Improvement of body weight gain values was 5.80, 4.89 and 3.43% for duckling fed ration supplemented with KI (2, 1.5 and1%) compared to those fed the control ration during 0-12 weeks of age. These results are in agreement with Nima et al. (2012) who reported that body weight gain was increased as dietary iodide increased from 0.46 to 0.86 mg/kg diet through growth period.
Interaction between duckling breed and KI supplementation had significant effect on body weight gain during different experimental period, Pekin ducklings was significantly higher of BWG than Domyati ducklings without KI supplementation. 
Feed intake (FI) and Feed conversion ratio (FCR):
The effect of different treatments on FI and FCR is presented in Table 3 . Feed intake was significantly affected by duckling breed at all ages, it could be observed that Pekin ducklings had consumed significantly higher amount of ration than Domyati ducklings during different experimental period by about 8.53% during 0-12 weeks of age. Duckling fed ration supplemented with KI (2, 1.5 and1%) was significantly higher by 3.62, 2.56 and 0.89% than control during 0-12 weeks of age, respectively. These results are in line obtained by Awad et al. (2007) who observed that Pekin ducklings had consumed 9 kg during 0-12 weeks of age. Additionally, Awad et al. (2011) reported that Domyati ducklings consumed 8kg at the same period. Interaction between duckling breed and KI supplementation was significantly effect on FI during different experimental period, Pekin ducklings was significantly higher of FI than Domyati ducklings with any KI supplementation.
Feed conversion ratio was significantly affected by duckling breed at all ages (Table 3) , it noted that Domyati ducklings was significantly attenuated than Pekin ducklings during 0-4, 8-12 and 0-12 weeks of age. Feed conversion ratio was decreased by 7.67% for Pekin than Domyati ducklings during 0-12 weeks of age. Duckling breed fed ration supplemented with KI had the best feed conversion ratio as compared with the control during 8-12 and 0-12 weeks of age (Table 3 ). The improvement of feed conversion values was 1.97, 2.19 and 2.42% for duckling fed ration supplemented with KI (2, 1.5 and 1%) as compared with control during 0-12 weeks of age, respectively. These results are in agreement with El-Ansary et al. (1996) who noted that feed conversion ratio was improved with drink water and dietary supplemented of Potassium iodide. Hassaan et al. (2015) reported that better feed conversion ratio may be due to increase the BWG during all experimental period (5-14) weeks of age.
Interaction between duckling breed and Potassium iodide (KI) supplementation was significantly effect on FCR during different all experimental period except with 0-12 weeks of age.
Mortality rate:
It can be observed from Table 3 that mortality rate during 12 week of age was significantly high in Pekin (4.79%) than Domyati (3.07%). It may be due to that Pekin was more sensitive and Domyati was more adapted to the Egyptian conditions. These results are in agreement with Fattouh (1994) who reported low and insignificant differences in mortality rate from 4-20 weeks of age between Pekin, Domyati and Muscovy ducks. Ali (2005) indicated that the mortality percentage was 4% for Domyati during the periods 0-12 weeks of age.
Duckling fed ration supplemented with different KI levels was insignificantly decreased in mortality than those fed the control ration from 4.53 to 3.16%. This improvement in mortality could be due to KI had play an important role in enhance resistance to stress as well as the immunity system.
Body measurements:
Data in Table 4 declared that significant breed differences at 12 weeks of age in body measurements were observed. Shank and keel length and body circumference were significantly longer by about 14.69, 10.07 and 5.21% in Pekin ducklings than Domyati, respectively. These values were close to those reported by Ali (2005) where it was 5.01, 2.03 and 2.36% in Khaki-Campbell ducklings than Domyati at 12 weeks of age.
All body measurements were significantly affected due to treatments supplemented with KI. Shank length was significantly increased by 18.87, 14.22 and 7.98%, respectively. Moreover, keel length was 15.09, 11.85 and 8.81%, respectively. While, body circumference was 9.83, 5.69 and 3.92% respectively, for duckling breed fed ration supplemented with Potassium iodide (2, 1.5 and 1%) as compared with control once.
Interaction between duckling breed and KI supplementation was significantly effect on body measurements at 12 weeks of age. 
Carcass characteristics:
The overall means of carcass weight (%) and the proportional weights of some body organs are presented in Table 5 . Carcass, liver and total edible parts percentages were significantly increased due to duckling breed. Carcass and total edible parts percentage were significantly increased by 3.35 and 4.00% for Pekin duckling than Domyati, respectively. All carcass characteristics were significantly affected due to treatments supplemented with KI. Carcass percentage were significantly increased by 5.92, 4.34 and 2.33%, respectively for duckling breed fed ration supplemented with Potassium iodide (2, 1.5 and 1%) as compared with control. Total edible parts percentage were significantly increased by 6.06, 4.47 and 2.32%, respectively for duckling breed fed ration supplemented with Potassium iodide (2, 1.5 and 1%) as compared with control. These results are in agreement with Hassaan et al. (2015) who reported that addition of KI at level 1.2, 2.4 and 4.8 mg iodine/kg diet significantly improved the carcass weight in Silver Montazah (SM) cockerels. Carcass percentage the same trended of live body weight and body weight gain, which high positive phenotypic and genetic correlation among body weight and carcass characteristics (Pramod et al., 2002) . Lymphoid Organs: Table 5 shows the effect of iodine treatments on some relative weight of lymphoid organs and glands. Potassium iodide levels significantly improve the relative weights of lymphoid organs compared with control group as reflected by immune status. These results explained the important role of iodine in stimulating autoantibodies secretion in response to triiodothyroxine and thyroglobulin which in turn increased autoimmunity in birds. Results are in agreement with El-Kaiaty (2004) reported that the Muscovy ducklings fed with (38, 77, and 115 mg iodine/kg diet) of Potassium iodide were higher the relative weight of thyroid gland.
Interaction between duckling breed and KI supplementation was significantly effect on carcass and total edible parts at 12 weeks of age.
Hematological parameters:
The results observed herein Table 6 showed that, the effect of iodine treatments on hematological parameters was significantly high in hemoglobin, red blood cells, white blood cells, heterophils cells H%, lymphocytes cells L% and H/L ratio. Blood hemoglobin was significantly increased by 24.02, 16.34 and 11.03%, respectively for duckling breed fed ration supplemented with Potassium iodide (2, 1.5 and 1%) as compared with control once. Red blood cells counts were significantly increased by 14.78, 7.88 and 4.25%, respectively. Also, White blood cells counts were significantly increased by 8.29, 6.15 and 5.16%, respectively for duckling breed fed ration supplemented with Potassium iodide (2, 1.5 and 1%) as compared with control once. Moreover, lymphocytes cells percentage was significantly improved, on the other hand, heterophils cells percentage and H/L ratio were significantly lower with KI supplementation. Also, Beckman and Mashaly (1987) reported that there is a positive correlation between thyroxin levels and number of circulating lymphocytes. These results are in agreement with Hassaan et al. (2015) who reported that addition of KI at level 1.2, 2.4 and 4.8 mg iodine/kg diet significantly improved the Hb, RBC and WBC counts in Silver Montazah (SM) cockerels.
Blood constituents:
From data presented in Table 7 , it could be noticed that some blood constituents of Pekin and Domyati ducklings were affected by different levels with KI supplementation. Results showed no significant effect of duckling breed on total protein, albumin, globulin, A/G ratio, calcium, phosphorus, AST, ALT, T3 while, other parameters studied were significantly affected. Pekin ducklings recorded significantly increase in total lipids, cholesterol and triglyceride by 27.12, 6.43 and 9.23%, respectively as compared with Domyati duckling at 12 weeks of age. Moreover, total lipids, cholesterol and triglyceride were significantly decreased for duckling breed fed ration supplemented with Potassium iodide (2, 1.5 and 1%) as compared with control. These results are in agreement with El-Gendi (1997) who found that cholesterol was significantly low by injection of 1 gm eltroxin/kg body for Rhode Island Red, Fayoumi and Dandarawi hens compared with control once. Also, these resulted may be due to the major role of iodine on lipid metabolic (McNabb and King, 1993) . Plasma total protein, albumin (A), globulin (G) and A/G ratio are shown in Table 7 , it could be noticed that the effect of iodine treatments were significantly high in both total protein and A/G ratio but not in albumin (A) and globulin (G). These results are in agreement with Hamdy and El-Latif (1999) who noted that Potassium iodide supplementation at 300 and 500 ppm /L drinking water in Japanese quail was significantly high in total protein.
Influence of KI supplementation in ration on calcium and phosphorus in Table 7 . Calcium was significantly increased by 26.09, 18.59 and 10.82%, respectively. While, P was significantly increased by 19.43, 7.29 and 5.87%, respectively for duckling breed fed ration supplemented with Potassium iodide (2, 1.5 and 1%) as compared with control once. These results are in agreement with Hassaan et al. (2008) who reported that chickens weight showed with heavey significantly increased in calcium and phosphorus than the chickens of low body weight. This may be dye to thyroid hormone increased calcium and phosphorus absorption (Abdel-Hamid et al., 2000) .
Liver function and thyroid activity are presented in Table 7 . It could be noticed that the effect of iodine treatments were significantly high. Plasma AST and ALT were significantly lower with duckling breed fed ration supplemented with Potassium iodide than control. It well known that the increasing level of AST is an indicator of hepatocytes damage however low AST values reflect the relationship between protein metabolism and the level of transaminase (Abd El-Hakim et al., 2002) . Plasma ALT activity was useful in diagnosis of obstructive and degenerative hepatic diseases (Coles, 1986) . While,Thyroid hormones was significantly increased by 41.09, 36.30 and 10.22%, respectively for duckling breed fed ration supplemented with Potassium iodide (2, 1.5 and 1%) as compared with control. These results are in agreement with Abdel-Malak et al. (2012) who noted that Potassium iodide supplementation at (0.6, 1.2 and 2.4) mg/kg diet in chicken had significantly increased thyroid hormones by increased iodine levels.
Interaction between duckling breeds and KI supplementation were significantly effect on blood constituents during different all studied except with albumin and globulin at 12 weeks of age.
Histological examination of liver and thyroid gland sections as influenced by treatments are illustrated in Fig. 1 to 8 . It is clear that dietary supplementation with KI had no negative impacts on the histological structure of both breeds .
Histological examination:
Treat. 1 
General Discussion
Dietary potassium iodide (KI) alleviated heat load on performance and some biochemical blood parameters of ducks breed under summer season in Egypt. High ambient temperature is considered as a potent climatic stressor causing impaired antioxidant status in ducks. Iodine is an important nutrient for metabolism and has significant effects on the thyroid gland.
Iodine is an essential element and vital to natural growth and development. About 65% of iodine is stored in the human body in the thyroid gland. It has many health benefits that play an important role in the functioning of the thyroid, which secrete hormones and control the rate of basic metabolism of the body. In fact the thyroid without iodine does not secrete hormones.
Iodine plays an important role in maintaining optimal energy levels because it ensures the proper use of calories and does not allow the accumulation of excess fat. Important functions of iodine, including the main backer of the immune system. Iodine also removes free hydroxyl radicals. It also stimulates the performance of antioxidants throughout the body to give the body strength against various diseases.
CONCLUSION
It could be concluded that ducklings of both breeds that fed ration supplemented with 2 mg iodine/kg ration had better performance without any adverse effect on physiological responses and carcass quality. Since , this iodine level is recommended for both Pekin and Domyati ducklings .
